Introduction
Normal retinal tissue consists of the nine-layer sensory retina on the vitreous side and onelayer retinal pigment epithelium on the choroidal side. Serous retinal detachment is a detachment of the sensory retina from the retinal pigment epithelium. Central serous chorioretinopathy (CSC) is a condition causing local serous neurosensory detachment in the macular region. CSC causes circular or oval serous retinal detachment. Spectral domainoptical coherence tomography (SD-OCT) is a useful tool for detecting morphological changes. Spectralis ® HRA+OCT (Spectralis Heidelberg retina angiograph optical coherence tomography) uses a super-luminescent diode as the light source, which has a central wavelength of 870 nm. Scanning an object with two different wavelengths allows simultaneous display of the confocal scanning laser ophthalmoscopy (cSLO) image and the OCT image of a chosen plane. Therefore, it is possible to visualize the OCT image of a lesion depicted on angiography (fluorescein angiography or indocyanine green angiography) in the same location. The angiographic image of the structure or the lesion depicted on the OCT image can both be observed. Using Spectralis® HRA+OCT, we performed fluorescein angiography, indocyanine green angiography and OCT during the clinical course of acute central serous chorioretinopathy. We studied in detail the state of the retinal pigment epithelium at the leakage point, and the relations of the leakage point to both pigment epithelial detachment and moderately to highly reflective substances.
Central serous chorioretinopathy
In 1866, von Graefe described some of the clinical features of "relapsing idiopathic detachment of the macula", since many reports of CSC were reported. There were a couple of reports about the pathological features of CSC, but they were reported in the era before the development of OCT. The characteristic finding in CSC is the formation of a localized neurosensory retinal detachment caused by leakage of fluid at the level of the retinal pigment epithelium. Although resolution of the serous exudation and restoration of central vision frequently takes place, some patients tend to relapse and develop permanent loss of vision. The age group affected most commonly is young adults between 30 to 50 years of age and particularly middle-aged men unilaterally; however, it can occur at 60 years of age www.intechopen.com Selected Topics in Optical Coherence Tomography 186 or older. The pathogenesis of CSC remains incompletely understood, although a variety of risk factors are associated with the development of the disorder. Psychopharmacologic medication use, corticosteroid use, and hypertension are reported to be associated with central serous chorioretinopathy (Tittl et al, 1999) , but Kitzmann et al reported that there were no significant risk factors identified for CSC (Kitzmann, 2008) . They found that the mean annual age-adjusted incidence per 100 000 was 9.9 (95% confidence interval (CI), 7.4-12.4) for men and 1.7 (95% CI, 0.7-2.7) for women. The incidence of CSC was approximately 6 times higher in men than in women (P<0.001). Median time from diagnosis to recurrence was 1.3 years (range, 0.4-18.2) (Kitzmann, 2008) . The chief complaints of CSC patients are image distortion or a small central scotoma, visual disturbance or impaired color vision. In the acute stage, fluorescein angiography shows a focal leak at the level of the retinal pigment epithelium, and this focal leak gradually expands into the shape of a smokestack or an inkblot pattern. In CSC, the presence of damage to the retinal pigment epithelium bloodretinal barrier, with metabolic impairment of retinal pigment epithelium transport causes focal leakage. Indocyanine green angiography shows choroidal vascular abnormalities in CSC. In active CSC, indocyanine green angiography shows choroidal filling delay, venous dilation, and focal choroidal hyperfluorescence surrounding leakage from the retinal pigment epithelium. In CSC, the grayish white lesion seems to be fibrinous exudate that accumulates in the subretinal space on OCT. The fibrinous exudate sometimes appears as a ring-shaped area (Shinojima et al, 2010) (Fig. 1) . 
Serous retinal detachment and pigment epithelial detachment in CSC
Retinal pigment epithelial detachment (PED) appears ophthalmoscopically as single or multiple, circumscribed, round or oval lesions within the posterior fundus.
There are various types of PED; serous PED, hemorrhagic PED, drusenoid PED and fibrovascular PED. Serous PED is often observed in CSC. A leakage point is often observed at PED in CSC, but some PED is not related to leakage. Recent reports describe many cases www.intechopen.com
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of PED in CSC (Shinojima et al, 2010) . A leakage point is often observed at PED in CSC. SD-OCT has allowed the detection of small or shallow PED, which was not previously possible (Fig. 2) . 
Morphological changes in PED
PED are often detected at leakage point in CSC. Fujimoto et al reported that among 23 leakage sites in 21 eyes, Fourier-domain OCT showed retinal pigment epithelium abnormalities in 22 (96%) sites (14 sites [61%] with a PED and 8 [35%] with a protruding or irregular retinal pigment epithelium layer). (Fujimoto et al, 2008) . Shinojima et al reported that PED was recognized at 71% of leakage points in acute CSC (Shinojima et al, 2010) , but sometimes PED is detected at other sites than the leakage point. In addition, SD-OCT with simultaneous cSLO enabled us to detect tiny PED by examining the area in proximity to the leakage point. We followed the changes in the PED for approximately one year.
Morphological changes in PED for approximately one year
Simultaneous photograph of fluorescein angiography and OCT in early phase (Fig. 3) . Seven weeks after the onset of subjective symptoms, there is no serous retinal detachment at the PED in the supra-temporal region (white arrow). This PED was confirmed by fluorescein angiography, indocyanine green angiography and OCT findings. Fluorescein angiography showed pooling in the area (Figure 3) . Yellow arrow indicates a smokestack pattern of leakage (left). Blue arrowheads indicate highly reflective substances just below the retinal pigment epithelium (right). . PED under serous retinal detachment three months after onset. Simultaneous fluorescein angiography (left) and OCT photographs (right) were obtained in the early phase. Although SRD was not detected above PED in the supra-temporal region at seven weeks after the onset of subjective symptoms, as in Fig. 3 , SRD slightly reached the PED in the supra-temporal region three months after the onset of subjective symptoms. Fluorescein angiography shows pooling (white arrow). Yellow arrow indicates a marked smokestack pattern of leakage. Blue arrowheads indicate highly reflective substances just below the retinal pigment epithelium. Fig.9 . Retinal pigment epithelium defect in PED. Serous retinal detachment (light blue) and retinal pigment epithelium layer (orange line). A retinal pigment epithelium defect (right) was detected at the PED in the supra-temporal region without leakage.
In the presence of damage to the retinal pigment epithelium blood-retinal barrier, subretinal fluid is rapidly cleared by passive forces. Thus, it is apparent that retinal pigment epithelium defects do not by themselves cause serous retinal detachment (Marmor, 1988) . This description by Marmor may explain our present findings. A retinal pigment epithelium defect was not detected at the prominent leakage point, as shown in Fig. 5. SRD Fig. 11 . Schema of Fig.9 about the PED in the supra-temporal region (Fig. 9 left, and Fig. 10  right) . Retinal pigment epithelium layer (orange line) defect was detected at the PED in the supra-temporal region without leakage. It appears that PED is pushed by the neurosensory retina (blue arrow). Morphologic findings in acute central serous chorioretinopathy using spectral domainoptical coherence tomography with simultaneous angiography. Retina, Figure 2 . Five and a half months after the onset of subjective symptoms before photocoagulation. Simultaneous fluorescein angiography (left) and OCT photographs (right) were obtained in the early phase. This figure is the same part in Fig. 5 . White arrow indicates leakage point from pigment epithelial detachment. A smoke stack pattern in the early phase and gradual leakage are seen. Highly reflective substances in the subretinal space and a retinal pigment epithelium defect (white arrowhead) can be seen at a point 50 µm from the leakage point at 5.5 months after the onset of subjective symptoms. The RPE layer defect does not involve the inner/outer segment. The transverse resolution of Spectralis® HRA+OCT is 14 μm, while the retinal pigment epithelium diameter in the macular region is 16 μm. Therefore, it may not always be possible to discern a one-cell defect among a row of retinal pigment epithelium cells with this device. Most retinal pigment epithelium defects in CSC patients may be too small to be detected even by SD-OCT analysis. We also speculate that these minute defects cause minute focal leakage. The form of PED was maintained after reattachment. Highly reflective substances beneath the retinal pigment epithelium (blue arrowhead) undergo serous exudation secondary to congestion of choroidal venules, which may the reason for maintenance of the formation of PED. Fig. 17 . There is no serous retinal detachment through the fovea. The retinal pigment epithelium layer (orange line) is continuous. White spot in the supratemporal region indicates PED and blue spot indicates the place after photocoagulation.
Laser photocoagulation in CSC
Photocoagulation of a leaking point can facilitate resolution of the fluid, but as long as the underlying metabolic dysfunction of the retinal pigment epithelium or choroidal hyperpermeability persists, recurrence is possible.
Conclusion
A retinal pigment epithelium defect at PED was detected 5.5 months after the onset of subjective symptoms. PED without leakage was restored after photocoagulation. On the other hand, PED with leakage lost its shape and changed into an RPE irregularity by local photocoagulation. Highly reflective substances may be related to PED formation. Even if a retinal pigment epithelium layer defect exists, leakage may not result. The sensory retina may compress damaged retinal pigment epithelium forming a PED, when a serous retinal detachment is reattached, and the PED may collapse morphologically.
